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Background 
• Site was listed on NPL due to PCB levels in fish 

• The Site is listed as a Great Lakes Area of Concern due to PCBs 

• Recognition of PCBs as the risk driver has guided RI/FS work at 
the Site since the mid-1980s 

- USEPA-approved Site-wide Ecological and Human Health 
Risk Assessments focus on PCBs 

• The scope of all completed remedial actions at the Superfund 
Site have been determined based on PCBs 

• Non-PCB constituents have been analyzed in multiple sampling 
programs - PCBs have remained the focus of continued work 

• USEPA requested that SRI/FS documents address other 
contaminants to justify the continued focus on PCBs 

COCs and COPCs 

~ ARCADIS 

• Chemicals (or constituents) of concern (COCs) are the 
hazardous substances, pollutants, and contaminants that, at the 
end of the risk assessment, are found to be the risk drivers or 
those that may actually pose unacceptable human or ecological 
risks. The COCs typically drive the need for a remedial action 
(USEPA, 1999)1 . 

• Chemicals (or constituents) of potential concern (COPCs) 
generally comprise the hazardous substances, pollutants, and 
contaminants that are investigated during the baseline risk 
assessment. The list of COPCs may include all of the constituents 
whose data are of sufficient quality for use in the quantitative risk 
assessment, or a subset thereof (USEPA, 1989) 2. 
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Purpose of the Reassessment 
• A Site-wide white paper "Reassessment of PCBs as 

the COC for the Kalamazoo River Superfund Site" 
is in development for USEPA review 

• Purpose: Evaluate available data for non-PCB 
constituents, including dioxin/furans to reassess PCBs 
as the COCs for continuing SRIIFS work 

(:1 ARCADIS 

Objectives of the Reassessment 

• Compile and present non-PCB constituent data from SRI and pre­
SRI sampling 

- Summarize data by media, area, & depth intervals/sample type 

• Present comparison to available criteria and screening values 
(update Area 1 SRI Appendix M with additional Area 2 data) 

• Present com_QgrisaoJ~m landfill OUs~d Morrow _bs!ke 

• Assess co-location with PCBs 

• Conduct risk screening for constituents not screened out based 
on comparison to criteria, landfill OU data, and Morrow Lake 

• Document reassessment outcomes 
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Non-PCB Analytical Samples for OU5 
j Sediment/ . 

Program Exposed Sediment , Soli 

1993/94 Rl 

2000 Rl 

2001 USEPA sampling 

2007-09Area 1 SRI 

2011 Area 2 SRI 

Total 

36 

0 

16 

36 

41 

129 

12 

0 

4 

0 

140 

156 

Program I Fish I Other Biota 

1993/94 Rl (whole-body, fillet, rema.ning carcass) 

1993-1996 Michigan Dept. Community Health Sampling 

1994-2009 Mlch1gan Fish Contaminant Monitoring 
Program whole body carp in Lake Allegan 

2001-2011 MDEQ LTM fish samples 

Total 

327 

25 

80 

122 

554 

2 

0 

0 

0 

2 
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Sediment and 
Exposed 

Sediment 
Dataset 

• Includes sediment and exposed sediment 
samples collected from the following Areas 
of the Kalamazoo River: 

- Area 1: 38 Kalamazoo River and 
18 Portage Creek samples 

- Area 2: 50 samples 

- Area 3: 7 samples 

- Area 4: 5 samples 

- Area 5: 7 samples 

- Area 6: 4 samples 

Non-PCB Analytical Samples from 
other Operable Units of the Site 

Program 
Samples of Soils 

and Residuals 

12th Street Landfill OU 12 

Allied Paper, Inc. Landfill OU 29 

King Highway Landfill OU 14 

Willow Boulevard/A-Site Landfill OU 19 

S1mpson Plainwell Paper Mill 

Total 75 
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Major 
Elements of 

the 
Approach 

• Data screening evaluation based on 
detection frequency and pertinent criteria 
and guidelines 

• Comparison to data from other OUs of the 
Site and Morrow Lake 

• Evaluation of co-occurrence of those 
constituents that were not screened out 

• Risk screening for those constituents not 
screened out 

• Source considerations 

n. ARCADIS 
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Approach to Non-PCB Screening Evaluation 

• Frequency of detection in soil or residuals and sediment samples 

- Non-PCB constituents detected < 10% were not evaluated further 

• Compare to criteria and guidelines: 

• Michigan regional soil background value~ 

• Sediment quality guidelines that reflect threshold effect 
concentrations (TECs) 

• Sediment quality guidelines that reflect probable effect 
concentrations (PECs) 

• USEPA Region 5 Ecological Screening Levels (ESLs)_ 

- Those below screening levels not further evaluated 

• Evaluate biocumulative compound concentrations in biota 

- If exceed screening levels in sediment , but are below pertinent 
thresholds in biota, constituent not further evaluated_ 

~ ARCADIS 

Screening Methodology 
Evaluate Residuals 

Yes Remove non..PCB parameter from 
Non-PCB Parameter 

fr*'!uency of Detection: 
further evaluation - Conclusively not' 

Is the frequency of detection < 10%? 
paper -.related contamin1nt 

! No 

Evaluoto Sediment/Exposed Sed.,_,l 
Yes 

Remove non·PCB parameter from 
Hon-PCB Parameter further tvAiuaijon - Not p.esenr at 

f'*'!uency of Deteellon: significant quantities or conc:tntrltlons 
Is the frequency of detection < 10%? to wanant fi!ValuaDon 

L No 

Comport Sediment/Exposed S..o-t!l 
Non-PCB Concentrltion Yes Remove non ..PCB parameter from 

10 Sediment Criteria: further evaluation -Does not wamtnt 
Is the sediment non-PCB concentration < crlteria considerarion as COPC 

or screen ina value? 

L No 

fOt ts•caccwnulauw c.ompourtds. COfP"Pare Remuvw "'"'"'PCB .,a. afftWttrt· f1 OOt 

ftOh Non·PCB Concentnrtion 10 Yes further tvolualion - Levels In sedl,_rs 

C""sumptiml Threshold: ·~ not ,.nifested in adverse levels In 
Is tho ftOII non-PCB concentration < the flsll•nd thtm<Jr@ lilcdy ptnent no rlslts 

consumplion threshold? to consumers 

! No 

L;sl of Constituents of Poten~l Concern (COPCa) 
for Furthet Conslde<atlon 
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Frequency of Detection in Residuals Samples 

I : '·' • .. ~ 
·, rCo • 

,. Total of 39 non-PCB constituents were 
detected in more than 10% of residuals 
samples and retained for further evaluation 

Totai2,3,7,8-TCDD TEO 

4,4'-0DE 
4,4'-DDT 

Aluminum 
Arse111c 
Barium 
Beryllium 
Cadnium 
Chromium 
A&Q&.QJ 

Aldrin 
Endrin Aldehyde 

Cobalt 
Copper 
Cyanide 
Iron 
Lead 

Macyanese 

Gamma-Chlordane 

Mercury 
Nickel 
Selenium 
Vanad1um 
Zinc 

2-Methylnaphthalene bot(2-Ethylhex)1-• Phenanthrene 
4-Me~phenol Naphthalene 

I 1!1! I Vol at es 

2-Butanone Carbon Disulfide 
4-Methyl-2-pentanooe Chloroform 
Acetone Ethylbenzene 
Benzene Methylene Chloride 

Tetrachloroethane 
Toluene 
Xylenes (total) 

~ARCADIS 

Frequency of Detection in Sediment/Exposed 
Sediment Samples 

, 33 of the 39 non-PCB constituents detected in 
more than 10% of residuals sample were also 
detected in more than 10% of sediment 
samples and retained for further evaluation 

Tolal2.3.7.8-TCDD TEO 

4,4'-DDE 
4,4'-DDT 
tror ames 

Endnn Aldehyde 
Garrwna-Chlordane 

Cobalt 
Copper 
Iron 
Lead 
Manganese 

Nockel 
Selen1um 
Vanad1um 
Zinc 

Aluminum 
Arsenic 
Barium 
BerAiium 
Cadmium 
Chromium 

MerW••••••• 
2-Methylnaphlhalene blo(2-£11>ythexyl~""' Phenarttuene 
4-Meth, phenol Naphthalene 

Vola;lles 

2-Butanone 
Acetone 
Benzene 

Carbon Disulfide Toluene 
Methylene Chloride 
Teuachloroethene 
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Compare Sediment/Exposed Sediment Results to 
Screening Criteria 

,. SedimenVexposed sediment data compared 
to Statewide Default Soil Background Levels 
(available for inorganics) and lowest of: 

• Consensus-Based TEC 

• Consensus-Based PEC 

• Ecological Screening Levels 

,. Modification to Area 1 SRI Appendix M 
approach -that consisted of a point-by-point 
comparison to all criteria 

,. Single-sample hypothesis test (Wilcoxon 
signed rank test) used to compare sediment 
mean concentrations to selected criteria 

• Null hypothesis H0 : sediment median 
result ~ background/screening level 
result (Form 2) 

• Hypothesis test conducted using US EPA 
ProUCL (v. 4.1 .01) software 

~ARCAOIS 

Compare Sediment/Exposed Sediment Results to 
Screening Criteria (cont.) 

,. Concentrations of 10 of the 33 non-PCB 
constituents were less than screening 
criteria - these were dropped 

,. Concentrations of 23 of the 33 non-PCB 
constituents exceeded screening criteria -
these were retained for further evaluation 

0 a x •ns ~urans 

Tota12.3.7.8-TCOO TEO 

4,4'-00E 
ii'O r ,l f11CS 

Alum~num 

Arsenic 
Barium 
Beryllium 
Cadmoum 
bi4hlh.lijdl( 

4,4'-00T 

Chromium 
Copper 
Iron 
Lead 

Mercuz 

Gamma-Chlordane 

Selenoum 
VanadJum 
Zone 

2-Methylnaphlhalene bio(2-Eihylho•ytlPI1lhalole Phenanthrene 

4-Meth~phenol Naphthalene 

Vo'Jtde~ 

Acetone 
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Compare Fish Results to MDCH Thresholds 
,. Non-PCB results f rom the most recent 

sampling events used for comparison 

• 2011 Trowbridge Carp Fillets (11 samples) 

• Totai2,3,7,8-TCDD TEQ 

• 2009 Lake Allegan Whole-Body Carp 
(10 samples} 

• Total DDT 

• Total Chlordane 

• Mercury 

,. Non-PCB constituents in fish were compared 
to MDCH Threshold Values used to establish 
Sport Fish Consumption Advisories 

Total Chlordane 

TOial OOT 

Mercury 

2.3, 7,8-TCOO TEO 

0.3mgil<g 

5.0 mgil<g 

0.5 mglkg (restncted consu~tion) 

1.5 mglkg (no consumption) 

10 ng/kg 

~ ARCAOIS 

2011 MDEQ Carp Samples: 
Dioxin/Furan Total TEQ 

Dioxin/Furan TEQ (!!g/kg) 

Location Maximum Average 

ABSA 3 - Near Kalamazoo Avenue 3.2 1.6 

ABSA 8- Former Trowbridge Impoundment 3.1 1.7 

ABSA 11 - Near New Richmond 3.1 1.7 

33 Carp Samples -11 from Each Location 
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2011 MDEQ Carp Samples: 
Dioxin/Furan Total TEO 

Tot.lllioxlni'Furon TBl: 2011 Corp (skin-off f'ollet) .. .------------------ ---, 
r---~---1 
I I 
I I 
I I 
I I :o·: I I 

I 0 : 
I I 
I I 
1- , 
I I 
I I 
I I 
I I 
I I 

: 0 I 

: 0 : 
I I 
I I --·----

~----:----: 
I I 
I I 
I I 
I I :8: I I 
I I 
I I .. , 
I o I 
I I 
I I 
I I 
I I 
I I 
I I 
I 0 I 
I I 
I I '----·---

,---... ---'1 
I I 
I I 
I I :o·: I I 
I 0 I 
I I 
I 0 I 
I I 
I I 
I I .... ~ 
I I 
I I 
I I 
I I 
I I 
I o I 

'-· -__! •• 

-· 
33 Carp Samples - 11 from Each Location 

f:J ARCADIS 

2011 MDEQ Carp Samples: 
Dioxin/Furan Contribution to Total TEQ 

12.0% 

c: 

~ 0 10.001. 
u.W -...... -~ (ij 
0- 8.0% 
i:S~ 
c B s.o% 
Q) c: 
~,g 
ll. .E 4.0% 
<l>·c 

~§ 
Q) (.) 2.0% 

~ 
000,0 

ABSA 3.5: Near ABSA 8: Upstream ABSA 11 : Near New 
Kalamazoo Avenue of Trowbridge Dam Richmond 
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2011 MDEQ Carp Samples: 
Total PCB vs. Percent Dioxin/Furan 
Contribution to Total TEQ 

Total Dioxin/Fur an TEQ (%of Total TEQ); 2011 Carp (s kin-off fillet) 

10 

• • . , - •• • • • . • • . . . • 
• ' · • • • • 

~ ~ & ~ ~ 

Tolill DioxiniFuran 'reQ (% of Tot.ll lEQ) 

e ARCADIS 

ABSA 8 Carp TEQ Time Trend 

22 

-20 
Cll 

0 
Total TEO T..-end1ine 

Total TEO Resun 16 

=a, 18 
c: 
(J16 

~ 14 
c: 
~ 12 
:l 

!!: 10 
c: 
·~ 8 
c 6 
g 
~ 4 

2 

0 
1990 

0 
0 

0 

0 

0 

0 
0 

0 

Cl 0 
0 

- - Tcm.l Arocaor PCB Tr~line 

o Total Aroclof PCB Rooult 

Holl·timas (1~): 

Totoi OIOxiniFU<anlEO • IO&yro 
Total Amdor Pee "" 11 .. yrs 

8 0 0 0 

"--.__ _ 8 e ft 1 o 

! 1-~-.-ry--H 

8 

6 

4 

2 

0 
1995 2000 2005 2010 2015 

... 
0 
u 
0 

< 
5 
~ 
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Compare Fish Results to MDCH Thresholds 
(cont.) 

No 

,. Fish samples not analyzed for inorganics 
(except mercury), SVOCs, or VOCs 

,. Single-sample hypothesis test (Wilcoxon 
signed rank test) used to compare fish 
mean concentrations to threshold values 

• Null hypothesis H0 : sediment median 
result <: background/screening level 
result (Form 2) 

• Hypothesis test conducted using 
USEPA ProUCL (v. 4.1.01) software 

,. Mean concentrations of Total 2,3, 7,8-
TCDD TEO\ Mercury, Total DDT, and 
Total Chlordane in fish were less than 
MDCH threshold values 

(:) ARCADIS 

Non-PCB vs. Total PCB in Fish Samples 
Mercury .. 

018 • ~00< 

~ • D 1& • • .t 
• . 

£ 0.14 • • i 003 
i:' • 
~ D 12 • . 

'"" ... ,...,. ..... ~ 01'- r: ........ 6 002 

"' D 10 .. . -; 
, ..... ! ....... ,.. • • 00& .... 001 

2 3 
lotlil Conv•ner PCS$ (mgfk,v) 

Total DDT 
025 , ... --0· -- • 3 

j • . ... 
0 020 .. .... • i £ • 0 

8 0 IS • • ... ... 
-; • • ~ 0 10 
~ •• ... 

006 0 
2 3 

Tot.ll Con9trMr PC~$ (,nglkg) 

, Non·PCB and PCB results from lhe following sampling events 
2011 Trowbridge Carp Fillet (11 samples) 

• Totai TEO 
2009 Lake Allegan Whole.oody Carp (10 samples) 

• Totai OOT 
• Total Chlordane 
• Mercury 

Total Chlordane 
~ ... - ....... o-..tc.n.-. • . ... ,, _ .... !. • • 

• • • 
• • 

•• 
2 3 

Total Congener PCBs lmgltc.g) 

Total TEQ 

• • 
• • • • • • • -~ -·· < " 

• ••tl' 
....... • • _ •• >f1 

10 15 20 2S 30 
Total Arodor PCS~o (mg/lllgl 

, Total PCBs signifiCantly correlated with 
Tota l Chlordane and Total DDT (4 4) 

, Total PCBs not correlated with Merwry 
and Total TEO 

, Spearman Rank Order CorrelatiOn test conducted 
using SigmaP101 (Version 12) software 
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Non-PCB COPCs Further Considered 

, Based on the results of the non-PCB 
evaluation, the following constituents 
are retained for further consideration: 

lnorganocs 

Aluminum 

Arsenic 

Barium 

Acetone 

Cadmium 

Chromium 

Copper 

Lead 

Selenium 

Vanadium 

Note: CQnstnuents in italics have no criteria for compadson~ 

~ ARCADIS 

Sediment and Exposed Sediment 
Co-Occurrence of Non-PCB and Total PCB* 

2-Methl/lnOPhthalene C·Me lhytphenol bis 2-Ethl/lhuvtlllhthalate 
20 20 

,. IS 

I 0 10 

OS . . . . · . 
00 0 ... .~ - '-

001 01 10 100 001 01 "' ... 001 01 10 100 

NOOhthalene PhenanlJuene Al:ttOt'lt 
20 

20 .. 
1S 

. . 
I 0 

10 
: 

0~ .. OS .. ' 
00 00 

.. . ......... 
001 0 I 10 100 001 01 10 100 001 0 I 10 100 

e r-.....s. ...,_ 
'COnslluents notainedlor ....... a>nsoOetaOon '-"'!~ scr--..g process 

.... ,. a ........ 20·1 'lO":i.ARCAOIS ~ ARCADIS 
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Sediment and Exposed Sediment 
Co-Occurrence of Non-PCB and Total PCB (cont.)* 

20 

10000 
10 

• ....,__--,----,----.- --j 
001 0' 1 10 ""' 001 01 10 100 0~ 01 1 w 

1 00J-----~Bo~r~~iiu~m~----~ 
Cadmium Chromium 

100 

.,. JOO 

""' so .. 
o>< ... 
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....,, 

Sediment and Exposed Sediment 
Co-Occurrence of Non-PCB and Total PCB (cont.)* 

Copper Iron Le•d 

•oooo 1000 ... 
- ' >0000 150 . . .. : ... .. soo 

20000 ... 250 

~ - . 10000 lo -·· •·· 
001 01 1 "' ... COt 01 I ,. 

""' 001 01 I 10 100 

S.t•nlum Vanadium Zlnc .. ... ... 
•• .. 600 

,. .. 20 .00 . .. 
" 10 

. ; 200 . f . 
•• 

001 0 1 .. ... 001 01 10 100 001 0' 10 100 ., ........... -'Consii!UeniS relaonocJiorfLWlher~ 1-.g sc:reenng ptOC8SS 

.... ,. zt~Z0\2 C. 2DUJrRC.\DIS ~ ARCADIS 
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lnorganics vs. Statewide Default 
Soil Background Levels 

• Yli:OXYII ............. :JIIIIca-..C...• .... P'IIIl1l~~.--. ~I J ..... t l """'* l ,..__... •• , ••••. :~'J a,)'\1 1_.4~~·,.._,201_».; 

.. cr-.,.,....~~ ..... ·1 ....... thlo1Mu&i'd~---~to 

~ ARCADIS 

Comparison of Non-PCB COPCs Further 
Considered to Paper Residuals Data 

• Basis: Unless concentrations of COPCs in paper residuals are 
shown to be higher than concentrations in sediments and soils, 
paper residuals cannot be either a significant or primary source 

- Dilution by watershed derived sediments wilt result in lower 
concentrations in the former impoundment sediments than in 
the landfills 

~ARCADIS 
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Residuals and Sediment/Exposed Sediment 
Non-PCB COPCs Summary Statistics 

Rosldwls Sedunenl 
Paramet•r G-ouca Constituent Froquoncy of Frequency of 

Oe1ecuon 
!Ynge 

De!KIK>n 
Range 

lno•g>nics (mgll.g) AJumRam 63.£.1 (100,.) 3.000. 22.000 80/80 (100%) 1.300. 28.000 
Arsenic 60163 (95.2%) 0.48 u · 9.5 80/80 (100%) 1.08-67 
Barium - 61163 (96.8%) 14 u ·1,300 " (1.300 "1 80180(100%) 11 8 · 1.000 

Be')l~um 10163(15.9%) 0.17 u ·2.4 68180 ( 85.0%) 0020U· 1.9 
Cadmium 13163(20.6%) 0.44 u. 3.7 69180 (86.2%) 0060 U -13(10) 
Chrom ium 63163 ( 100%) 6.2 ·210 80180 ( 1 00%) 3.5 ·450 
Copper 63163 ( 100%) 18 • • 280JN" 80180 ( 1 00%) 1.4 B- 500 

Iron - 63163 ( 1 00%) 440 •• 11,000 . 80/80 ( 1 00%) 1 '1 00. 26,000 125,0001 

Lead 63163 { 1 00%) 4.9 N". 1,400 79/80 (98.8%) 1.9 u ·1,300 (1,1001 
Selen1um - 14163 (22.2%) 0.19UJW·3.1 40/80 (50.0%) 077 U- 9.4 
Vanad•um 63163 ( 100%) 4.9 B • 25 80/80 ( 100%) 4.5 B • 42 
Zlnc 56156 ( 1 00%) 31 N'-1 ,100 J 60180 (100%) 9.5-950 

Semowla•les (mgA< 2-Mef>)lnaphlhalene 47163 74.6%) 0.68 u. 22 J 35181 (43.2%) 0.20U·1.5 
4-Mef>)lphenol 37161 (60.7%) 0.60U ·38 32172 (44.4%) 0.20U-6.2 
bls(2-Elh)lhel<)l)phlhal 38163 (60.3%) 0.68 u ·15J 40/81 (49.4%) 0 19 UBJ · 18 
Naphlhalene 19163 (30.2%) 0.68 u - 29 35181 (43.2%) 0.20U·1.4 

Phenanthrene 16163 (25.4 "") 0.68 U - 7.2 J 68181 (84.0%) 0.27 U-31 D 

VOiaf!es (mg/kg) Acetone 43163 (66.3%) 0014 u - 4.1 J 761109 (69.7%) 0.0048 U • 2.0 OJ (1.9 0) 

~ARCADIS 

Comparison of Non-PCB COPCs in Residuals and 
Sediment and Soil/Exposed Sediment Samples 

• Non-PCB results in residuals samples were compared to 
sedimenVexposed sediment samples to determine if concentrations 
were higher in residuals 

• Two-sample hypothesis test (Gehan or Wilcoxon-Mann-Whitney tests) 
used to compare mean concentrations in residuals and 
sedimenVexposed sediment 

- Null hypothesis H0 : residual median result 2!: sedimenVexposed 
sediment median result (Form 2) 

- Hypothesis test conducted using USEPA ProUCL (v. 4.1.01) 
software 

• Residuals concentrations of arsenic, beryllium, cadmium, iron, and 
selenium were not statistically significantly higher than 
sedimenVexposed sediment concentrations 

~ ARCADIS 
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.. AFT 

Comparison of Non-PCB COPCs Further 
Considered to Morrow Lake Sediment Data 

• Morrow Lake data comprised of sediment samples collected as 
part of Enbridge Oil Spill Monitoring effort 

- 367 samples collected from 58 sediment locations between July 
and October 201 0 

- Most recent sample result from each location used for comparison 

• Two-sample hypothesis test (Gehan or Wilcoxon-Mann-Whitney 
tests) used to compare mean concentrations in sediment 
downstream and upstream of Morrow Dam 

- Null hypothesis H0 : downstream median result ~ upstream median 
sediment result (Form 2) 

- Hypothesis test conducted using US EPA ProUCL (v. 4.1.01) 

~ ARCADIS 

Comparison of Non-PCB COPCs Further 
Considered to Morrow Lake Data (cont.) 

• Site sediment/exposed sediment concentrations of acetone, 
arsenic, beryllium, chromium, and iron were not statistically 
significantly higher than sediment samples collected as part of 
Enbridge Oil Spill Monitoring effort in Morrow Lake 

was not analyzed in Enbridge Oil Spill Monitoring 
sediment samples 

, , and were not 
evaluated due to low frequency of detection in Enbridge Oil Spill 
Monitoring sediment samples in Morrow Lake 

(i' ARCADIS 
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Results of Residuals and Morrow Lake 
Data Comparisons 

' Based on comparison to paper 
residuals ... 

lnorganocs 

Aluminum 

AfseAie 

Barium 

Lead 

SeleAillm 

Vanadium 

Note: ConsLtuentsin 11.a1K:s have no cnteria fofcomparison. 

, Based on comparison to paper 
residuals and Morrow Lake from 
Enbridge data set... 

lnorganocs 

Aluminum 

At:6eRiG 

Barium 

Lead 

SeleAillm 

Vanadium 

Note: Constituenos in lla!ics have no criteria for comparison. 
Those on gray font were not analy1.ed for in Enbtldge data set. 
preventing comparison to upstream concentrations . 

.,_, AKLAUI:> 

Human Health Risk Screening Approach for 
Non-PCB COPCs Further Considered 

• Use all available soil data from 1993 - present 

• Use both residential and industrial/commercial screening values, 
although only non-residential exposures are foreseeable in the 
formerly impounded areas 

• Use 95%UCL on the mean for comparison to screening levels 

• Use MDEQ Direct Contact Risk-Based Screening Levels (RBSLs) 
as screening criteria 

~ARCADIS 
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Human Health Risk Screening: Soil to MDEQ 
Direct Contact Residential Criteria 

~ ARCADIS 

Human Health Risk Screening: Soil to MDEQ 
Direct Contact Industrial Criteria 

r.:l ARCADIS 
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Eco Risk Screening Approach 
• Initial screening values were either the original Eco-SSL (USEPA 2012) 

values for soil or PEC values from MacDonald et al. (2000) for sediment 

• Alternate soil screening values were based on revised Eco-SSL values 
calculated using the geomean of the NOAEL and LOAEL, or the LOAEL 
values for TRVs 

• Geomean Alternate Screening Value was calculated using the geomean of 
the NOAEL and LOAEL values as the TRV in the equation provided in the 
Eco-SSL (US EPA 2012) documents for avian species and mammals 
[HQ = FIR*(Soii*Ps+Bi)fTRV solved for HQ=1 where Soil = Eco SSL] 

LOAEL Alternate Screening Value was calculated using the LOAEL value 
as the TRV in the equation provided in the Eco-SSL document for avian 
species and mammals 

• The most conservative LOAEL based Eco-SSL (for avian species or 
mammals) was selected as the Alternate Screening Value for cadmium, 
chromium, copper, lead, selenium, vanadium, and zinc 

• The max. median, and 95% UCL concentrations were then divided by the 
selected screening value to determine the max, median and 95% UCL 
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Risk Screening of Non-PCB COPCs Further 
Considered - Sediments 

,. Screening of 2011 Surface Sediment Samples from Area 2 
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Risk Screening of Non-PCB COPCs Further 
Considered - Soils 

~ Screening of 2011 Surface Soil Samples from Area 2 
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COPC Reassessment Outcomes ( 1 of 3) 

• Dioxin/furan TEQ concentrations in 33 carp samples collected in 
2011 from three locations are all below the MDEQ consumption 
advisory threshold of 10 ppt (max = 3.1 ppt) 

- Indicates dioxin/furan levels in fish do not pose risks to anglers 

• Dioxin/furan TEO are low relative to PCBs 

- Average contribution to Total TEQ in fish is 7 to 11% 

• Dioxin/furan TEO in fish are correlated with Total PCB 

- Highest levels tend to be in fish with the most PCB 

• Dioxin/furan levels in fish have declined over time 

• Reductions of PCBs in fish tissue are likely to coincide with 
further reduction in dioxin/furan levels due to similar 
partitioning behavior 

~ARCADIS 

November 28, 2012 

24 



November 28, 2012 

OIW1 

COPC Reassessment Outcomes (2 of 3) 

• Dioxin/furan TEQ in soils are correlated with Total PCBs due to 
similar partitioning behavior 

• In comparison to MDEQ's generic residential soil criteria, the f>. _ ._._.-
95%UCL moderately exceeds (approximately a factor of 2), 
however the floodplains are not suited for residential 
development 

• Based on co-location of higher PCB and dioxin/furan 
concentrations in soils, addressing higher levels of PCBs will 
also address higher dioxin/furan exposure levels 

~ARCADIS 

COPC Reassessment Outcomes (3 of 3) 

• Screening of non-PCB constituents identif ied 12 inorganic and 
6 other organic chemicals for further consideration 

• Risk screening indicates most of these compounds present 
no unacceptable risk 

• In sediments: 

- 95%UCLs for lead, napthalene, and 2-methyl napthalene 
exceeded screening criteria by approximately a factor of 3 

- 4-methylphenol and bis-ethylhexylphalate exeeded by 
approximately 30 times 

• In soils: 

- 95%UCLs for copper and selenium exceeded screening values 
by approximately 2.3 times 

- lead and chromium 95%UCLs were approximately 14.5 and 8 
times greater, respectively 
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Source Considerations 
• Numerous potential continuing sources exist in the industrialized/ 

urbanized watershed as well as in rural areas for the several 
chemicals further considered that exceed screening values in soils 
and sediments. For example: 

• Industrial, urban and roadway stormwater 

• Wastewater treatment plants 

• Lead and napthalene are associated with gasoline, and 
numerous roadways, freeways, and filling stations exist in the 
surrounding urban areas 

• Copper is associated with roofing, piping, and electrical 
applications 

• Arsenic concentrations are known to be elevated in local soils 

• The relatively low concentrations of these constituents are unlikely 
to warrant remedial consideration, and continuing source activity 
is expected, unrelated to historical paper-making 

Next Steps 

• Agency review/feedback on reassessment approach by 
January 2013 

• Submit White Paper for Agency review in February 2013 

• Confirm whether or not any additional SRI 
characterization needs exist for non-PCB constituents 
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